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PROBLEM TO BE SOLVED: To obtain a device equipped 
with a plurality of spectroscopic methods for three 
primary colors so that the device can be switched 
between for display with high luminance and for 
reproduction of highquality colors. 
SOLUTION: Rays from a light source 1 are condensed 
by integrator lenses 2, 3 and a lens 4 and spectrally 
divided into three primary colors by dichroic mirrors 7, 
10 to illuminate three liquid crystal panels 9 r 11, 14, and 
the modulated rays are synthesized by a dichroic prism 
15 and projected by a projecting lens 16 onto a screen. 
A filter 6 having such characteristics that It cuts the 
edge part of the wavelength region of each color of the 
three primary colors is inserted into the optical path 
prior to the spectral division for the high-quality 
reproduction of colors so that the liquid crystal panel is 
irradiated with light of colors with high purity- For the 
image display with high luminance, the filter is retrieved 
from the optical path so that the liquid crystal panel is 

irradiated with rays in the whole wavelength region of each color. Or, the wavelength region of 
irradiating rays can be switched between narrow and wide ranges by electrically controlling 
mirrors 8, 13 and the cfichrdc mirror 10. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] what is characterized by providing the following — setting — said spectrum — an optical path 
to the section - red and liquid crystal projector equipment which prepares green and the 1st filter which 
cuts an edge field of a wavelength field of each blue color free [ insert and remove ], and switched an 
object for high color reappearance, and an object for daylight displays by insert and remove of the 1st 
filter a white light line from the light source - red and a spectrum which carries out a spectrum to light 
of green and blue - the section a spectrum — red from the section — light of green and blue — red — 
green and a liquid crystal panel of three sheets for blue - glaring - light modulation - carrying out - 
red and the liquid crystal panel section which carries out outgoing radiation of green and the blue image 
light Red from the liquid crystal panel section, the projection section which compounds and projects 
green and blue image light 

[Claim 2] In what is characterized by providing the following red and a filter element which cuts an 
edge field of green and a wavelength field of each blue color Arrange on a glass plate in the same pitch 
as a pitch of a lens element of an integrator lens for condensing light from the light source, and the 2nd 
filter is formed. The 2nd filter is arranged between the 1st PBS (polarization beam splitter) which 
performs drawing of a linearly polarized light component of light from said integrator lens and 
integrator lens. It is liquid crystal projector equipment it was made to move so that the 2nd filter is 
inserted in a filter element by optical path at the time for high color reappearance, and a filter element 
may not be inserted in an optical path, when it is an object for daylight displays, a white light line from 
the light source - red and a spectrum which carries out a spectrum to light of green and blue — the 
section a spectrum — red from the section — light of green and blue — red — green and a liquid crystal 
panel of three sheets for blue -- glaring - light modulation - carrying out - red and the liquid crystal 
panel section which carries out outgoing radiation of green and the blue image light Red from the liquid 
crystal panel section, the projection section which compounds and projects green and blue image light 
[Claim 3] Light modulation is glared and carried out to a liquid crystal panel of three sheets of **. a 
white light line from the light source ~ red and a spectrum which carries out a spectrum to light of green 
and blue — the section and a spectrum — red from the section — light of green and blue — red — green 
and blue - with red and the liquid crystal panel section which carries out outgoing radiation of green 
and the blue image light In red from the liquid crystal panel section, and a thing which consists of green 
and the projection section which compounds and projects blue image light The 1st dichroic mirror which 
reflects a field except an edge of a wavelength field in Isshiki which corresponds the reflective section 
for reflecting exposure light to said liquid crystal panel, The 2nd dichroic mirror which reflects light of 
said wavelength field which penetrated the 1st dichroic mirror, It is inserted between said 1st dichroic 
mirror and 2nd dichroic mirror. 45 degrees of plane of polarization are rotated for light from the 1st 
dichroic mirror with a control signal. Plane of polarization of light reflected in coincidence with the 2nd 
dichroic mirror is constituted from a 1st plane-of-polarization rotation element rotated 45 degrees. It is 
liquid crystal projector equipment which switched an object for high color reappearance, and an object 
for daylight displays by rotating plane of polarization with said 1st plane-of-polarization rotation 
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element at the time for high color reappearance when making plane of polarization into nonrotation with 
said 1 st plane-of-polarization rotation element at the time of a daylight display. 
[Claim 4] Light modulation is glared and carried out to a liquid crystal panel of three sheets ot .a 
white light line from the light source - red and a spectrum which carries out a spectrum to light ot green 
and blue - the section and a spectrum -- red from the section -- light of green and blue - red -- green 
and blue - with red and the liquid crystal panel section which carries out outgoing radiation of green 
and the blue image light In red from the liquid crystal panel section, and a thing which consists of green 
and the projection section which compounds and projects blue image light The 1st dichroic mirror which 
reflects a field except an edge of a wavelength field in Isshiki which corresponds the reflective section 
for reflecting exposure light to said liquid crystal panel, A total reflection mirror which reflects light of 
an edge of said wavelength field which penetrated the 1st dichroic mirror, It is inserted between said 1st 
dichroic mirror and total reflection mirrors, and 45 degrees of plane of polarization are rotated for light 
from the 1st dichroic mirror with a control signal. Plane of polarization of light reflected m coincidence 
by total reflection mirror is constituted from a 1st plane-of-polarization rotation element rotated 45 
degrees It is liquid crystal projector equipment which switched an object for high color reappearance, 
and an object for daylight displays by rotating plane of polarization with said 1st plane-of-polanzation 
rotation element at the time for high color reappearance when making plane of polarization into 
nonrotation with said 1 st plane-of-polarization rotation element at the time of a daylight display. 
[Claim 5] Liquid crystal projector equipment according to claim 3 or 4 made it light which was reflected 
by said 2nd dichroic mirror or total reflection mirror, and penetrated the 1st plane-of-polanzation 
rotation element have transparency prevented with said inserted polarizing plate while inserting a 
polarizing plate between said 1st dichroic mirror and the 1st plane-of-polarization rotation element when 
it came to remove a polarizing plate prepared in an incidence side of a liquid crystal panel and said 1st 
plane-of-polarization rotation element was controlled to rotate plane of polarization. 
[Claim 6] Light modulation is glared and carried out to a liquid crystal panel of three sheets of . a 
white light line from the light source - red and a spectrum which carries out a spectrum to light of green 
and blue ~ the section and a spectrum - red from the section - light of green and blue - red -- green 
and blue - with red and the liquid crystal panel section which carries out outgoing radiation of green 
and the blue image light In red from the liquid crystal panel section, and a thing which consists of green 
and the projection section which compounds and projects blue image light The 1st dichroic mirror which 
reflects a field except an edge of a wavelength field in Isshiki which corresponds the reflective section 
for reflecting exposure light to said liquid crystal panel, The 2nd plane-of-polanzation rotation element 
which rotates 90 degrees of plane of polarization for light which penetrated the 1st dichroic mirror with 
a control signal, Light in case [ of the 2nd plane-of-polarization rotation element ] rotatory polarization 
is not carried out is reflected. When it constitutes from the 2nd PBS which penetrates light by which 
rotatory polarization was carried out, plane of polarization is rotated with said 2nd plane-of-polanzation 
rotation element at the time for high color reappearance and plane of polarization is made into 
nonrotation with said 2nd plane-of-polarization rotation element at the time of a daylight display Liquid 
crystal projector equipment which switched an object for high color reappearance, and an object for 

daylight displays. ^ f + m 
[Claim 7] Light modulation is glared and carried out to a liquid crystal panel of three sheets ot .a 
white light line from the light source -- red and a spectrum which carries out a spectrum to light of green 
and blue - the section and a spectrum - red from the section - light of green and blue - red ~ green 
and blue - with red and the liquid crystal panel section which carries out outgoing radiation of green 
and the blue image light In red from the liquid crystal panel section, and a thing which consists of green 
and the projection section which compounds and projects blue image light a spectrum which makes light 
for reflecting light for irradiating 1 liquid crystal panel, and irradiating other liquid crystal panels 
penetrate - the section The 3rd dichroic mirror which reflects a field except an edge of a wavelength 
field in Isshiki corresponding to said 1 liquid crystal panel, and penetrates light of a full wave lengtii 
field of other colors, The 4th dichroic mirror which reflects light of a wavelength field in said Isshiki 
which penetrated the 3rd dichroic mirror, and penetrates light of a full wave length field of a color 
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besides the above, It is inserted between said 3rd dichroic mirror and 4th dichroic mirror. The 1st plane- 
of-polarization rotation element which rotates 45 degrees of plane of polarization for light from the 3rd 
dichroic mirror at a control signal, and rotates 45 degrees of plane of polarization of light reflected in 
coincidence with the 4th dichroic mirror, Light which penetrated said 4th dichroic mirror is constituted 
from a 3rd plane-of-polarization rotation element which rotates 45 degrees of plane of polarization, and 
is sent out to the following reflective section with said control signal. When rotating plane of 
polarization with said 1st plane-of-polarization rotation element and the 3rd plane-of-polarization 
rotation element at the time for high color reappearance and making plane of polarization into 
nonrotation with said 1st plane-of-polarization rotation element and the 3rd plane-of-polarization 
rotation element at the time of a daylight display Liquid crystal projector equipment which switched an 
object for high color reappearance, and an object for daylight displays. 

[Claim 8] Light modulation is glared and carried out to a liquid crystal panel of three sheets of **. a 
white light line from the light source — red and a spectrum which carries out a spectrum to light of green 
and blue — the section and a spectrum — red from the section — light of green and blue — red — green 
and blue — with red and the liquid crystal panel section which carries out outgoing radiation of green 
and the blue image light In red from the liquid crystal panel section, and a thing which consists of green 
and the projection section which compounds and projects blue image light a spectrum which makes light 
for reflecting light for irradiating 1 liquid crystal panel, and irradiating other liquid crystal panels 
penetrate — the section The 3rd dichroic mirror which reflects a field except an edge of a wavelength 
field in Isshiki corresponding to said 1 liquid crystal panel, and penetrates light of a full wave length 
field of other colors, The 2nd plane-of-polarization rotation element which rotates 90 degrees of plane of 
polarization for light which penetrated the 3rd dichroic mirror with a control signal, The 3rd PBS of a 
narrow-band property which reflects light in case [ of the 2nd plane-of-polarization rotation element ] 
rotatory polarization is not carried out, penetrates light by which rotatory polarization was carried out, 
and penetrates light of a full wave length field of a color besides the above irrespective of rotatory 
polarization and nonrotation to coincidence, Light which penetrated the 3rd PBS is constituted from a 
4th plane-of-polarization rotation element which rotates 90 degrees of plane of polarization, and is sent 
out to the following reflective section with said control signal. When rotating plane of polarization with 
said 2nd plane-of-polarization rotation element and the 4th plane-of-polarization rotation element at the 
time for high color reappearance and making plane of polarization into nonrotation with said 2nd plane- 
of-polarization rotation element and the 4th plane-of-polarization rotation element at the time of a 
daylight display Liquid crystal projector equipment which switched an object for high color 
reappearance, and an object for daylight displays. 

[Claim 9] The 1st plane-of-polarization rotation element, the 2nd plane-of-polarization rotation element, 
and the 3rd plane-of-polarization rotation element which rotate plane of polarization with said control 
signal are liquid crystal projector equipment according to claim 3 to 8 which comes to be what was 
constituted using a liquid crystal layer, respectively. 

[Claim 10] Liquid crystal projector equipment according to claim 3 to 8 which piles up suitably said 1st 
plane-of-polarization rotation element or the 2nd plane-of-polarization rotation element and the 1st 
dichroic mirror thru/or the 4th dichroic mirror, and controlled a wavelength region of transmitted light. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to liquid crystal projector 
equipment, and relates to what switches and uses the object for daylight displays, and the object for high 
color reappearance. 
[0002] 

[Description of the Prior Art] With liquid crystal projector equipment, the spectrum of the white light 
line from the light source is carried out to three colors of red, green, and blue, green and the liquid 
crystal panel for blue are irradiated, red and the light by which light modulation was carried out are 
compounded, and expansion projection is carried out with a projection lens at a screen. Although a 
spectrum is performed so that all the visible wavelength fields may be used in order to use the light from 
the light source effectively and to make a projection image into high brightness in that case, the purity of 
each color falls as a result and the repeatability of color falls. For example, in the case of the use which 
mainly displays an alphabetic character, a graphic, etc., a high brightness image is desired, but when 
displaying TV image, the thing for which demands differ and these are satisfied to coincidence by the 
use — the good image of color is called for -- is difficult. 
[0003] 

[Problem(s) to be Solved by the Invention] such [ this invention ] a point — taking an example - the 
spectrum of the white light line from the light source the means which switches the engine 
performance to the object for broadbands and narrow-bands is established, and it aims at the object for 
daylight displays and the object for a high color display being switched for equipment according to a 
use. 
[0004] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, with liquid crystal 
projector equipment of this invention Light modulation is glared and carried out to a liquid crystal panel 
of three sheets of **. a white light line from the light source — red and a spectrum which carries out a 
spectrum to light of green and blue - the section and a spectrum - red from the section - light of green 
and blue ~ red — green and blue — with red and the liquid crystal panel section which carries out 
outgoing radiation of green and the blue image light In red from the liquid crystal panel section, and a 
thing which consists of green and the projection section which compounds and projects blue image light 
said spectrum — red and the 1st filter which cuts an edge field of green and a wavelength field of each 
blue color are prepared in an optical path to the section free [ insert and remove ], and an object for high 
color reappearance and an object for daylight displays are switched to it by insert and remove of the 1st 
filter. 

[0005] In what consists of the section, the liquid crystal panel section, and the projection section in 
addition, said spectrum - Red and a filter element which cuts an edge field of green and a wavelength 
field of each blue color Arrange on a glass plate in the same pitch as a pitch of a lens element of an 
integrator lens for condensing light from the light source, and the 2nd filter is formed. The 2nd filter is 
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arranged between the 1st PBS which performs drawing of a linearly polarized light component of light 
from an integrator lens and an integrator lens. It is inserted in a filter element by optical path, and when 
it is an object for daylight displays, you may make it move the 2nd filter at the time for high color 
reappearance, so that a filter element may not be inserted in an optical path. 

[0006] In what consists of the section, the liquid crystal panel section, and the projection section or said 
spectrum - The 1st dichroic mirror which reflects a field except an edge of a wavelength field in Isshiki 
which corresponds the reflective section for reflecting exposure light to a liquid crystal panel (it 
abbreviates to DM henceforth), It is inserted between the 2nd DM which reflects light of said 
wavelength field which penetrated the 1st DM, and the 1st DM and the 2nd DM. It constitutes from a 1st 
plane-of-polarization rotation element which rotates 45 degrees of plane of polarization for light from 
the 1st DM at a control signal, and rotates 45 degrees of plane of polarization of light reflected in 
coincidence with the 2nd DM. Rotating plane of polarization with the 1st plane-of-polarization rotation 
element at the time for high color reappearance, with the 1st plane-of-polarization rotation element, 
plane of polarization is made into nonrotation at the time of a daylight display, and it switches an object 
for high color reappearance, and an object for daylight displays. 

[0007] In this case, a total reflection mirror which reflects light of an edge of said wavelength field 
which penetrated said 1st DM and the 1st DM for said reflective section, Said 1st plane-of-polarization 
rotation element is inserted and constituted between the 1st DM and a total reflection mirror, plane of 
polarization is rotated with the 1st plane-of-polarization rotation element at the time for high color 
reappearance, with the 1st plane-of-polarization rotation element, plane of polarization is made into 
nonrotation at the time of a daylight display, and it switches an object for high color reappearance, and 
an object for daylight displays. 

[0008] Or while inserting a polarizing plate between the 1st DM and the 1st plane-of-polarization 
rotation element, you may make it light which removed a polarizing plate prepared in an incidence side 
of a liquid crystal panel, was reflected by the 2nd DM or total reflection mirror when said 1st plane-of- 
polarization rotation element was controlled to rotate plane of polarization, and penetrated the 1st plane- 
of-polarization rotation element have transparency prevented by inserted polarizing plate. 
[0009] Or the 2nd plane-of-polarization rotation element which rotates 90 degrees of plane of 
polarization for light which penetrated said 1st DM and the 1st DM for said reflective section with a 
control signal, Light in case [ of the 2nd plane-of-polarization rotation element ] rotatory polarization is 
not carried out is reflected. It constitutes from the 2nd PBS which penetrates light by which rotatory 
polarization was carried out, and plane of polarization is rotated with the 2nd plane-of-polarization 
rotation element at the time for high color reappearance, with the 2nd plane-of-polarization rotation 
element, plane of polarization is made into nonrotation at the time of a daylight display, and it switches 
an object for high color reappearance, and an object for daylight displays. 

[0010] moreover, a spectrum which makes light for reflecting light for irradiating 1 liquid crystal panel, 
and irradiating other liquid crystal panels penetrate — the section The 3rd DM which reflects a field 
except an edge of a wavelength field in Isshiki corresponding to said 1 liquid crystal panel, and 
penetrates light of a full wave length field of other colors, The 4th DM which reflects light of a 
wavelength field in said Isshiki which penetrated the 3rd DM, and penetrates light of a full wave length 
field of a color besides the above, The 1 st plane-of-polarization rotation element which is inserted 
between the 3rd DM and the 4th DM, rotates 45 degrees of plane of polarization for light from the 3rd 
DM at a control signal, and rotates 45 degrees of plane of polarization of light reflected in coincidence 
with the 4th DM, Light which penetrated the 4th DM is constituted from a 3rd plane-of-polarization 
rotation element which rotates 45 degrees of plane of polarization, and is sent but to the following 
reflective section with said control signal. Plane of polarization is rotated with the 1st plane-of- 
polarization rotation element and the 3rd plane-of-polarization rotation element at the time for high color 
reappearance, with the 1st plane-of-polarization rotation element and the 3rd plane-of-polarization 
rotation element, plane of polarization may be made into nonrotation at the time of a daylight display, 
and it may switch an object for high color reappearance, and an object for daylight displays. 
[001 1] or said spectrum — light which penetrated said 3rd DM and the 3rd DM for the section with a 



http ://www4. ipdl.jpo .go jp/cgi-bin/tran_web_cgi_ejj e 



3/4/2004 



Page 3 of 6 



control signal with the 2nd plane-of-polarization rotation element turning around 90 degrees of plane of 
polarization The 3rd PBS of a narrow-band property which reflects light in case [ of the 2nd plane-of- 
polarization rotation element ] rotatory polarization is not carried out, penetrates light by which rotatory 
polarization was carried out, and penetrates light of a full wave length field of a color besides the above 
irrespective of rotatory polarization and nonrotation to coincidence, Light which penetrated the 3rd PBS 
is constituted from a 4th plane-of-polarization rotation element which rotates 90 degrees of plane of 
polarization, and is sent out to the following reflective section with said control signal. Rotating plane of 
polarization with the 2nd plane-of-polarization rotation element and the 4th plane-of-polarization 
rotation element at the time for high color reappearance, with the 2nd plane-of-polarization rotation 
element and the 4th plane-of-polarization rotation element, plane of polarization is made into 
nonrotation at the time of a daylight display, and it switches an object for high color reappearance, and 
an object for daylight displays. 

[0012] the [ in addition, ] — 1 and the 2nd-3rd plane-of-polarization rotation element are constituted 
using a liquid crystal layer, respectively. Moreover, the 1st plane-of-polarization rotation element or the 
2nd plane-of-polarization rotation element and the 1st DM thru/or the 4th DM are piled up suitably, and 
you may make it control a wavelength region of transmitted light. 
[0013] 

[Embodiment of the Invention] The gestalt of implementation of invention is explained with reference to 
a drawing based on an example. Drawing 1 is the important section block diagram of one example of the 
liquid crystal projector equipment by this invention, the light source to which 1 carries out outgoing 
radiation of the white light line in drawing, and 2 and 3 — an integrator lens and 4 — for the 1st filter, 
and 7 and 10, as for red, green, the liquid crystal panel for blue, and 15, DM, and 9, 1 1 and 14 are [ a 
lens, and 5, 8, 12 and 13 / a mirror and 6 / a dichroic prism and 16 ] projection lenses. The white light 
line from the light source 1 is condensed with the integrator lenses 2 and 3 and a lens 4, and incidence is 
carried out to the 1st filter 6. The 1st filter 6 is inserted in an optical path (location of drawing) when 
using equipment as an object for high color reappearance, about 410nm whose 1st filter 6 is the 
wavelength field of a blue light line from — 505nm About 420nm from — 490nm With a field about 
505nm which is the wavelength field of green light from — 580nm About 525nm from — 565nm With a 
field about 580nm which is the wavelength field of a red sunset line from — 720nm About 600 to 700nm 
A field is made to penetrate, and it forms so that wavelength components other than these may be 
intercepted. Incidence of the light which penetrated the 1st filter 6 is carried out to DM7, it penetrates A 
(for example, red) light, and reflects B (green [ ** and ]) light and C (**, blue) light. It reflects by the 
mirror 8 and A light irradiates a liquid crystal panel 9. Incidence of B and the C light is carried out to 
DM10, they reflect B light, and penetrate C light. B light irradiates a liquid crystal panel 1 1, it reflects 
by mirrors 12 and 13, and C light irradiates a liquid crystal panel 14. The light by which light 
modulation was carried out with the liquid crystal panel of three sheets is compounded with a dichroic 
prism 15, and carries out expansion projection with the projection lens 16 at a screen. 
[0014] Since the light which irradiates each liquid crystal panel is light of the high red of the color purity 
which passed along the 1st filter 6, green, and blue, although a projection image is inferior in respect of 
brightness, it becomes what has the good repeatability of a color. If the 1st filter 6 is removed from an 
optical path, since incidence will be carried out to the liquid crystal panel of red, green, and blue with 
which the light of a full wave length field corresponds, respectively, an image with high brightness can 
be displayed. 

[0015] As drawing 2 is the important section block diagram of other examples, 21 of drawing is the 2nd 
filter and it is shown in drawing 3 A filter element with the same property as the 1st above-mentioned 
filter is arranged and formed on a glass plate in the same pitch as the pitch of the lens element of the 
integrator lens 3 by the side of the outgoing radiation for condensing the light from the light source. It 
arranges between 1st PBS31 ( drawing 2 illustration abbreviation) which performs drawing of the 
linearly polarized light component of the light from the integrator lens 3 and an integrator lens. As 
[ insert / when it is an object for daylight displays / and / a filter element is inserted in an optical path 
(filter 21 ON), and / at the time for high color reappearance, / in an optical path / a filter element ] (filter 
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21 OFF) The 2nd filter 21 is moved. In addition, since other signs are the same as drawing 1 , 
explanation is omitted. 

[0016] After drawing 4 , it is not based on the 1st and 2nd above-mentioned filter, but it switches the 
object for high color reappearance, and the object for daylight displays by electric control, and explains 
them by the case where S polarization component is used altogether, henceforth. SI [ in addition, ] in 
drawing - a blue light line -- about 420nm from 490nm green light - about 525nm from - 565nm 
and a red sunset line - about 600nm from - 700nm S polarization component of a wavelength field is 
expressed. S2 about 410nm of a blue light line from - 505nm and about 505nm of green light from - 
580nm and about 580nm of a red sunset line from — 720nm S polarization component of fields other 
than the above-mentioned SI is expressed among each wavelength field. 

[0017] Drawing 4 thru/or drawing 7 show the example of the reflective section used for the location (an 
optical path A and an optical path C) of drawing 1 , the mirror 8 of 2, and a mirror 13, first, in the 
example of drawing 4 , S1+S2 (A light or C light) which passed along PBS (illustration abbreviation) 
carries out incidence to 1st DM41, SI is reflected, and S2 penetrates. The 1st plane-of-polarization 
rotation element (a liquid crystal layer describes a liquid crystal layer a configuration and henceforth) 42 
is controlled to plane-of-polarization nonrotation at the time for daylight displays, and it makes S2 from 
1st DM41 penetrate as they are. It is set up as 2nd DMS2 reflected in 43, and thereby, S1+S2 are 
irradiated by the liquid crystal section 45 of a liquid crystal panel through a polarizing plate 44, and 
outgoing radiation of the modulation light of high brightness is carried out. At the time for high color 
reappearance, the 1st liquid crystal layer 42 (45 degrees of plane of polarization of an incident ray are 
rotated with a control signal) is controlled to plane-of-polarization rotation, 45 degrees of plane of 
polarization of S2 are rotated, it is made to reflect with 2nd DM43, and 45 degrees of plane of 
polarization are further rotated in the 1st liquid crystal layer 42, it sets it to P2, passes 1st DM41, and 
reaches a polarizing plate 44. However, since it is P polarization component, a polarizing plate 44 is not 
penetrated, but the liquid crystal section 45 is irradiated only by SI with high color purity, and carries 
out outgoing radiation of the modulation light of high color. 

[0018] In the example of drawing 5 , a polarizing plate 51 is inserted between 1st DM41 of drawing 4 , 
and the 1st liquid crystal layer 42. In this case, the polarizing plate 44 of a liquid crystal panel is 
unnecessary. In addition, other signs are the same as drawing 4. S2 to which 1st DM41 was penetrated at 
the time for daylight displays penetrates a polarizing plate 51 and the 1st liquid crystal layer 42, it is 
reflected with 2nd DM43, and it penetrates the 1st liquid crystal layer 42, a polarizing plate 51, and 1st 
DM41 again, and irradiates the liquid crystal section 45. Since it goes and comes back to the 1st liquid 
crystal layer 42, 90 degrees of plane of polarization rotate, since S2 to which 1st DM41 was penetrated 
at the time for high color reappearance becomes P polarization component, it does not pass a polarizing 
plate 51, but becomes heat here, is consumed, and can control the temperature rise of a liquid crystal 
panel as a result. 

[0019] In the example of drawing 6 , it replaces with 2nd DM43 of drawing 4 , and a total reflection 
mirror 61 is used. Other signs are the same as drawing 4 . S2 to which 1 st DM41 was penetrated at the 
time for daylight displays penetrates the 1st liquid crystal layer 42, it is reflected by the total reflection 
mirror 61, and it penetrates the 1st liquid crystal layer 42 and 1st DM41 again, and irradiates the liquid 
crystal section 45 through a polarizing plate 44. Since S2 to which 1st DM41 was penetrated at the time 
for high color reappearance goes and comes back to the 1st liquid crystal layer 42, 90 degrees of plane 
of polarization rotate, and it becomes P polarization component, and cannot penetrate a polarizing plate 
44. Since a total reflection mirror 61 is used instead of 2nd DM43 of drawing 4 , cost can be reduced. 
[0020] In the example of drawing 7 , it replaces with the 1st liquid crystal layer 42 of drawing 4 , 
replaces with 2nd DM43 using the 2nd liquid crystal layer 71 (90 degrees of plane of polarization are 
rotated with a control signal), and 2nd PBS72 is used. Other signs are the same as drawing 4 . S2 to 
which 1st DM41 was penetrated at the time for daylight displays penetrates the 2nd liquid crystal layer 
71, it is reflected by 2nd PBS72, and it penetrates the 2nd liquid crystal layer 71 and 1st DM41 again, 
and irradiates the liquid crystal section 45 through a polarizing plate 44. Since 90 degrees of plane of 
polarization rotate in the 2nd liquid crystal layer 71, S2 to which 1st DM41 was penetrated at the time 
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for high color reappearance turns into P2 of P polarization and 2nd PBS72 is penetrated, the liquid 
crystal section 45 does not glare. Moreover, since P2 penetrates the 2nd PBS, a heat burden is not placed 
on a polarizing plate 44 by it. 

[0021] the spectrum which uses drawing 8 and drawing 9 for the location (optical path B) of drawing 1 
and the dichroic mirror 10 of 2 — the example of the section is shown and S1+S2 (for example, B light) 
which passed along PBS (illustration abbreviation), and S3 (for example, full wave length field of C 
light) carry out incidence to 3rd DM81 first in the example shown in drawing 8 . 81 reflect 3rd DMS1, 
and it is set up so that S2 and S3 may be penetrated. The 1st liquid crystal layer 42 and the 3rd liquid 
crystal layer 83 (for plane-of-polarization compensation) are controlled to plane-of-polarization 
nonrotation at the time for daylight displays. S2 and S3 from 3rd DM81 penetrate the 1st liquid crystal 
layer 42, and it carries out incidence to 4th DM82. It is set up so that 82 may reflect 4th DMS2 and S3 
may be penetrated, and thereby, the 1st liquid crystal layer 42 and 3rd DM81 are penetrated, S1+S2 are 
irradiated by the liquid crystal section 45 of a liquid crystal panel through a polarizing plate 44, and S2 
reflected with 4th DM82 carries out outgoing radiation of the modulation light of high brightness. The 
incidence and the transparency of S3 which penetrated 4th DM82 are done at the 3rd liquid crystal layer 
83, and it progresses to the following reflective section (optical path C). The 1st liquid crystal layer 42 
and the 3rd liquid crystal layer 83 are controlled to plane-of-polarization rotation at the time for high 
color reappearance. Although are reflected with 4th DM82, and 45 degrees of plane of polarization 
rotate further in the 1st liquid crystal layer 42, S2 turns into [ as for S2 and S3 which penetrated 3rd 
DM81, 45 degrees of plane of polarization rotate in the 1st liquid crystal layer 42, ] P2, 3rd DM81 is 
passed and a polarizing plate 44 is reached Since it is P polarization component, a polarizing plate 44 is 
not penetrated, but the liquid crystal section 45 is irradiated only by SI with high color purity, and 
carries out outgoing radiation of the modulation light of high color. 4th DM82 is penetrated, incidence is 
carried out to the 3rd liquid crystal layer 83, 45 degrees of plane of polarization rotate, and the origin S3 
(middle of S3 and P3) which rotated 45 degrees of plane of polarization in the 1st liquid crystal layer 42 
is set to S3 of S polarization component, and progresses to the following reflective section (optical path 
Q. 

[0022] In the example of drawing 9 , it replaces with the 1st liquid crystal layer 42 of drawing 8 , the 
2nd liquid crystal layer 71 is replaced with 4th DM82, 3rd PBS91 is replaced with the 3rd liquid crystal 
layer 83, and the 4th liquid crystal layer 92 (for plane-of-polarization compensation) is used. Although 
3rd PBS91 is the thing of a narrow-band property, S polarization component of a certain color (for 
example, B light) is reflected and P polarization component is penetrated, other colors (for example, C 
light) penetrate both the components of S polarization and P polarization. The 4th liquid crystal layer 92 
is the thing of the same plane-of-polarization rotation property as the 2nd liquid crystal layer 71, and 
rotates 90 degrees of plane of polarization of incident light with a control signal. Other signs are the 
same as drawing 8 . The 2nd liquid crystal layer 71 and the 4th liquid crystal layer 92 are controlled to 
plane-of-polarization nonrotation at the time for daylight displays. S2 and S3 from 3rd DM81 penetrate 
the 2nd liquid crystal layer 71, among these it is reflected by 3rd PBS91, S2 penetrates the 2nd liquid 
crystal layer 71 and 3rd DM81, incidence is carried out to a polarizing plate 44, and S3 penetrates 3rd 
PBS91 and the 4th liquid crystal layer 92, and progresses to the following reflective section (optical path 
C). The 2nd liquid crystal layer 71 and the 4th liquid crystal layer 92 are controlled to plane-of- 
polarization rotation at the time for high color reappearance. Since 90 degrees of plane of polarization 
rotate in the 1st liquid crystal layer 42, and S2 and S3 which penetrated 3rd DM81 turn into P2 and P3, 
and 90 degrees of plane of polarization rotate by 4th PBS92 both, it is set to S2 and S3 and it progresses 
to the following reflective section (optical path C), the heat burden of the polarizing plate 44 by P2 is 
lost. 

[0023] In addition, the wavelength region of the transmitted light can be controlled to several steps by 
piling up suitably the 1st liquid crystal layer mentioned above or the 2nd liquid crystal layer and the 1st 
DM thru/or the 4th DM. Moreover, if the permeability of DM is controlled, a ratio in three primary 
colors can be adjusted. 
[0024] 
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[Effect of the Invention] Since the wavelength field of the light which irradiates a liquid crystal panel by 
change actuation of a filter or control of a liquid crystal layer (plane-of-polarization rotation element) 
can be switched to a narrow-band or a broadband according to the liquid crystal projector equipment by 
this invention as explained above, according to the contents of an image, it can switch whether it carries 
out to the high color reappearance which thinks the purity of a color as important, or it carries out to the 
daylight displays which think the brightness of an image as important. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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